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Niels Jensen
To gain the maximum benefit from the application of advanced monitoring and control technologies, process insight is indispensable. An example of this is the estimation of moisture variations on paper machines.'
In the exponential multiple scan trending algorithm
the sample time at each cross-machine position will alternate between two different values, and no two cross-machine positions will have the same sample time. In the above paper'actual results are shown from two different paper machines using moisture scanners from different manufactures. It appears one of these, Devron-Hercules Inc., was aware of the changing sample interval for a fixed cross-machine position and hence only updated the raw profile after traversing the paper sheet twice. Lindeborg's model, used in the above paper,' assumes that the sample time is the same and constant for each cross machine position. Considering Fig. 1 ,' the first cross-directional point, i.e., the point at the edge of the paper sheet, alternates between sample times of zero and twice the scan time, t,. With N cross-directional measurement points, the sampling time at the second cross-directional point alternates between 2t,/N and 2t,(l -l/N). In general, the sampling time at the nth cross directional point alternates between the sampling times t , = 34s and N = 118. The difference between the sample times has a maximum at the sheet edges, hence one would expect the largest errors in the moisture estimates at the sheet edges. The alternating sample times should generate a spike in the autocorrelation residuals around lag 2N. Such a spike is actually seen in the autocorrelation of the residuals for the pulp machine in Fig. 11 .l For this test N = 118, and the spike appears around lag 240 (z 2 N ) .
The alternating sample time at each cross-machine position should give worse moisture estimates during machine direction upsets, e.g., changes in production speed. This is actually shown in the tests on the newsprint machine where large moisture swings with a period corresponding to 2N times the period it takes the scanner to move from one cross machine position to the next are noted. Also in Fig. 18 
